Abstract
Introduction

1.
During the last two decades, the introduction of high levels of competition in the crude oil, electricity and natural gas sectors of several OIC member countries has raised the general question of the efficiency of these sectors (Konac 2004) . Therefore, the increasing attention given to energy issues in OIC countries and their policies for achieving a better use is a major reason of this paper via examining the effect of energy production on the aggregate energy consumption over the period from 1991 to 2010.
A number of research papers related to energy sector have attracted many economists and policy makers in recent times due to its role in determining levels of economic growth particularly in producing oil countries. In this paper, we considered three components of energy supply; crude oil, electricity, and natural gas, and we added the per capita GDP variable. The main question is; what is the association between these variables and energy consumption? However, this study is an attempt to investigate how much the production of different energy sectors will affect aggregate energy consumption in oil countries like Saudi Arabia, Libya and the UAE, and other economies such as Malaysia, Indonesia and Algeria, which gas sector represents a main source of energy. Accordingly, our analysis is seeking to extrapolate the energy policy of these economies and its impact in this context. Analysing of diagnostic tests of data of this study combined into three samples, each one represents two countries due to their geographical location. Where, Saudi Arabia and the UAE as GCC, Libya and Algeria as NA, and Indonesia and Malaysia as EA. The main purpose for that is to analyse them as samples of various geographical areas of selected OIC member countries, while the econometric model will be estimated for each country by using a fixed panel data technique.
Review of Literature 2.
Many studies which addressed the relationship between the energy and economic performance are varied notably due to the different economic structures of the countries studied. As well as, the period of these studies. It is also differentiated because of the differences of level of economic development. The majority of these studies have found a positive linkage running from different energy sectors to GDP. However, we will consider some literature which is commonly cited by many scholars in order to shed light on the mainstream of energy studies. (Costantini and Martini 2010) showed an empirical study for not stationary and co-integrated panel data with a large sample of developing and developed countries. (Kwakwa 2011) and (Siddiqui 2012) for the causal linkage between energy consumption and economic growth by using modern panel unit root technique. While the study of (Loganathan and Subramaniam 2010) represents that energy consumption in Malaysia is on sustainable limits, as well as it stated a bidirectional co-integration effect between total energy consumption and economic performance.
In addition, other studies are inferred a positive association between energy use and economic growth using different methods. For instance, (Gbadebo and Okonkwo 2009, Fatimah Kari and Ahmed 2014) found a positive linkage between economy and energy consumption in Nigeria and GCC countries. These evidences have also been found in other studies like (Sari, Ewing et al. 2008 ) and (Kaplan, Ozturk et al. 2011 ) which analyses the positive role of energy towards economies of many countries.
Although there are studies that pursued many methods, few studies have explicitly examined the association between energy consumption and its production using the disaggregate panel data approach for selected OIC countries. However, the disaggregate data allow for comparison of the relative strengths of the relationship with an energy source. Accordingly, our approach is on investigating the link between the aggregate energy consumption and the disaggregate energy productions in selected OIC countries. On the other hand, to pinpoint exactly the impact of the differences of energy sources on different economic structures. The conclusions would have particular relevance for assessment related energy policies in the OIC countries.
Study Background 3.
In general, energy consumption is globally increased parallel to technological progress and population growth (Kaplan, Ozturk et al. 2011) . Figure ( 1) below depicts trends of aggregate energy consumption for the period 1991 to 2010. It is obvious that Algeria, Libya, Malaysia and Indonesia have controlled a high level of energy consumption. It is a result of the urbanization process, economic growth, industrialization and population growth (Wee, Matsumoto et al. 2008) . However, natural gas represented 63 percent of energy consumption in Algeria in 2002 and is the main source of Algeria's electricity generation (Grein, Nordell et al. 2007 ). In Indonesia, the industrial energy consumption has soared by 6 percent per year since 1990, faster than the economic growth rate of 4.5 percent a year (EER 2011). On the contrary, Saudi Arabia and the UAE represent a corresponding low level compared to the said countries at the mentioned period, but energy consumption of these economies has grown quickly and caused a shortage in the natural gas supply which is a major source for power generation (Marc Hormann and Joern Carlos Kuntze 2012) . Moreover, the energy consumption trend is also hardly affected by the sharp increase of energy after the 1992-1994 period experienced by many countries caused by the inclusion of a specific energy source "combustible renewable and waste" which was highly consistent for Indonesia (Costantini and Martini 2010) .
In Table ( 1) below, we note that the growth levels of energy consumption were positive -except that for crude oil production of Indonesia-over the period 1991 to 2010, on average. However, these levels have ranged from 0.02 to 0.05 for the production of natural gas and consumption of electricity. In contrast, the generation of electricity witnessed a high growth, particularly in the UAE, Malaysia and Indonesia by 0.08, 0.07 and 0.07 respectively. This fact could be explained by the positive growth levels of these economies, especially in Malaysia and Indonesia, where their GDP per capita growth rate rose by 0.06 and 0.07 respectively. Furthermore, we note that the growth levels of aggregate energy consumption are less than the growth of per capita GDP, and vice versa for the UAE and Saudi Arabia. This means, the achieved value added of non-oil countries is higher than that of oil countries, particularly the UAE and Saudi Arabia. Meaning that, Malaysia and Indonesia have reached economies of scale because of their growth levels are higher than the growth of energy consumption, where their growth is related to the growth of their manufactured industries (Yean 1997, Timmer and Szirmai 2000) . In Libya, the consumption growth was equal to its GDP per capita growth level, while is less in Algeria, as shown in Table above .
In respect of energy production, it is well known that Saudi Arabia and the UAE are major crude oil producers compared to other OIC member countries of the study. They are the dominant source of energy use. However, this feature could be considered a key factor for efficiency in terms of energy use for both two countries. Accordingly, the economic growth is still highly linked to oil sector and other industries that related to the energy sector despite of pursuing many economic policies to diversifying the non-oil industries (Fatimah Kari 2013) . Furthermore, we noted that in Algeria and Malaysia, the natural gas and oil controlled at 36 percent and 20 percent of the GDP, respectively (Yean 1997 , UEA 2012 . While oil export revenues are extremely crucial to the growth of Libyan economy. It represents 90 percent of the total revenues (Mohamed Ekhlat 2007). Also, Algeria and Indonesia reached for the second rank in terms of natural gas production in comparison with other countries of this study (Timmer and Szirmai 2000) . However, they produced 73385.80 and 67070.90 million standard cubic meters, as shown in the following figure: In respect of electricity generation, we see that Saudi Arabia and Indonesia have dominated on a higher level, which amounted by 139.21 and 97.20 billion kilowatt-hour on average for the period 1991-2010. However, through the previous presentation, we saw that the high positive growth of energy consumption and production is the mainstream for the countries of the study over the period 1991-2010. Therefore, our next analysis will be focusing on the impact of these main energy sources on the aggregate energy consumption, as well as the efficiency of energy use and the linkage between the economic growth and energy consumption for these economies.
Data and Variables 4.
The study uses a panel data approach consists of six OIC countries which involves 120 balanced observations for the period 1991 to 2010 (t = 1…20). For diagnostic tests, the data formed as samples, which are; GCC (Saudi Arabia and the UAE), EA (Malaysia and Indonesia), and NA (Libya and Algeria). In the panel data technique, the model is regressed for the full observations of each country selected for this study.
The variables used in the model are; aggregate energy consumption, crude oil production, electricity production, natural gas production, and GDP per capita. However, the major reason of this model is to empirically investigate the impact of crude oil, natural gas, and electricity on energy consumption in order to state which variable is leading for more efficiency over the period of the study.
Model specification
The model proposed is derived from the idea of Medlock and Soligo (Costantini and Martini 2010) which postulated that the energy consumption as a function of economic output. Accordingly, we selected three components of energy production as a main economic output and input of economic growth for the study variables; namely crude oil, electricity and natural gas, as follows: Ectj = f (Pcotj, PNGtj, Petj, Gdp) Where energy consumption (Ec) at time t is a function of production of crude oil (Pco), Electricity (Pe) and natural gas (Png). However, in this specification, the economic growth is also expressed in terms of energy production variables, as well as GDP per capita. Therefore, a suitable representation of this relation could be represented by the following equation:
Where (a) intercept, b1, b2, b3 and b4 are the slope coefficients. (u) error term at time t. Furthermore, the variables of the model are measured as follows; (Ec) thousand metric ton of oil equivalent, (Pco) thousand barrels per day, (Pe) billion kilowatt-hours, (Png) million standard cubic meters, and (GDP) US dollar.
Diagnostic tests and results
In order to ensure the validity of the data of study, as well as the correlation between the variables used, we have conducted several diagnostic tests. These tests infer that the variables are statistically valid. Thus, it could be used for setting an economic analysis for the result of the estimators of this study. These tests are:
Unit root test
Prior to running the regression, the Augmented Dickey Fuller test (ADF) is essential for testing the stationary of panel data series (Lall 1998) . However, the obtained values confirm that the regression result of this study is not spurious. However, we found that the variables in their levels were not stationary at both 1 percent and 5 percent significant levels. Table ( 2) illustrated that the data are stationary at the difference one, and statistically significant at their 1 percent and 5 percent levels. This implies that the variables of the study could be estimated by the model adopted. Source: By the author based on Eviews software.
Correlation test
For measuring the strength and direction of the linear association between the variables of study, we have conducted the Pearson correlation test. As well known, the degree of correlation of coefficients will vary from -1 to +1. A negative sign indicates a presence of perfect negative linkage between the variables. And vice versa in terms of obtaining a positive sign (Olayiwola and Okodua 2009) . Table ( 3) illustrates the strength of a linear association between the variables of the GCC sample -Saudi Arabia and the UAE. However, the pearson correlation test shows that there is a large positive strength (*) between the aggregate energy consumption and the production of crude oil, electricity generation, and natural gas production, which amounted to be 0.91, 0.79 and 0.85 respectively. Whereas the linkage between EC and per capita GDP was a medium negative, (-0.412). Accordingly, we can say that a positive relationship implies as a value of one variable increases so does the value of another variable, and vice versa in terms of a negative correlation. Therefore, it is clear that the correlation result is fit for these variables to be estimated in order to test how much the energy produced components affect the level of aggregate energy consumption over the period of the study, 1991-2010. Source: By the author based on SPSS software. Furthermore, Table (4) shows the association between the variables of EA sample-Malaysia and Indonesia. However, we have found that all variables are correlated, and the production of natural gas (PNG) dominated on a significant level of correlation with energy consumption. This means the important role of natural gas of these countries as a main source of energy, where the positive relationship is amounted to be a 0.899. Moreover, PCO and PE are situated at the second and third rank, 0.73 and 0.69 respectively. While the per capita GDP has a large negative correlation. This implies the increase of economic growth and per capita by one time have led to reduce the level of energy consumption by 0.67 times over the period 1991-2010. Meaning that, the economic growth of EA sample has led to achieving an efficiency in term of using energy sources. However, this result could be attributed to the role of advanced technologies used in the manufacturing sectors of these economies (Lall 1998) . Furthermore, it is worth noting that the growth levels of natural gas production in Malaysia and Indonesia were less than that of per capita GDP. However, the PNG have grown by 0.05 percent and 0.02 percent while the per capita GDP by 0.06 percent and 0.07 percent in both two countries, respectively as shown in Table 1 . Again these percentages confirm that the economic growth in Malaysia and Indonesia was not leading to increasing levels of PNG consumption. Table (5) illustrates that the PNG variables of Algeria and Libya have a large association with the energy consumption, while other variables were not statistically significant. This confirms the significance of the PNG as a major energy source, which positively influenced the level of aggregate energy consumption over the period of the study. It is a crucial determinant of economic growth of NA sample.
Cointegration test
The Johansen trace test for cointegration is regressed to find out whether there is a long-run association between the variables of each sample in the study. Table ( 6) shows the presence of cointegration in the EA and NA samples, while in the GCC sample did not exist. Table 6 below states that there is no cointegration between aggregate energy consumption (EC) of GCC sample and the energy producing components, PCO, PE, PNG and per capita GDP. However, there is no significance at 0.01 level, and this means the long -run relationship does not exist in the case of GCC sample. Whereas, the above table illustrated a log-run relationship for the variables of the samples EA and NA. This means, the variables involved in the regression equation will move together (Engle and Granger 1987) . However, the regression result will be analysed as a short-run relationship for the variables of GCC sample, and as a long-run relationship for EA and NA samples. 
Model Estimation 5.
To indicate an ideal choice between fixed effect and random effect estimators in panel data context (Skrabic and TomicPlazibat 2009) , the Hausman test is used. However, we have found that the probability is less than 0.05 (Prob.< 0.05) and statistically significant at 0.01 level, as shown in Table 7 . Therefore, fixed effect regression is preferred. As well as, Durban-Watson value is amounted by 2.01 and this means that the model adopted is apart from auto-correlation statistic problem. However, this model is reliable and it could be used for analysing the result presented in Table 8 . Source: By the author based on Eviews software.
The model result
All GDP per capita variables -except for Indonesia-are statistically significant at 1 percent and 5 percent levels, therefore we can say that a one time increase of this variable is leading to rising level of aggregate energy consumption by 0.18, 0.28, 0.46 and 0.51 times in Algeria, Malaysia, Libya,and the UAE respectively. Accordingly, it can seen that Algeria and Malaysia have achieved an efficiency for the total GDP, where a one unit of GDP has produced with a relatively low level of energy. In Saudi Arabia, the increase of level of GDP per capita by one time has effected in dropping level of aggregate energy consumption by 0.21 times. This result could be explained by the growing of non-oil industries in this country, in which the value added achieved does not cause in consuming a high level of energy as other energy-based industries. Source: By the author based on Eviews software and fixed effect panel data technique.
On the other words, we can say that Saudi Arabia has a sound economic policy for reducing level of energy consumed aside to accomplish a high level of value added.
Besides, the model reveals that only crude oil production variable of Libya and and Saudi Arabia are statistically significant at 0.01 and 0.05 levels. However, rising of oil production level by one time has led to increasing levels of aggregate energy consumption by 0.20 and 0.36 times in both both countries respectively. In this context, Libya's oil sector has a high efficiency in terms of energy used in the oil producing process. However, this analysis is consistent with the level of growth of crude oil production, and if we revert to Table 1 we will clearly see that the growth level of this sector in Libya is amounted by 1 percent on average for the period of the study. While in Saudi Arabia is about 0 percent for the same duration. This fact infers the necessity of accomplishing a positive growth level which enhances level of efficiency of energy use. On the contrary, the model depicts that the crude oil production variables of the rest countries of study are not statistically significant. This implies that the crude oil sector does not affect substantially as other energy resources.
In respect of electricity generation, the result illustrates that its increase by one time will cause in rising of level of aggregate energy consumption by 0.36, 0.44 and 0.46 times in Indonesia, the UAE, and Algeria respectively. Hence, we can say that the electricity generation of Algeria and the UAE is costly in comparison to Indonesia. However, this result could be attributed to the demand-supply gas imbalance as an input for power generation, due this factor, the UAE started since 2009 to import natural gas from other countries (Kombargi, Waterlander et al. 2010) . Furthermore, we noted that the increase of level of electricity generation by one time in Libya has led to bridge level of energy consumption by 0.07 times. The main reason pertains to this result is that using of electricity power as a good substitution for other energy sources, notably, Libya consume a lower level compared to other countries of this study. It generates only 17.95 billion kilowatt -hour, while in the UAE, Indonesia and Algeria are about 46.58, 97.20 and 27.96 billion kilowatt-hour. However, we can say also that Libya has an active policy which affected gradually in reducing level of energy consumption of electricity sector over the period of study. In contrast, we see that the electricity variable of Saudi Arabia and Malaysia is not statistically significant. Meaning that, the electricity generation is not an important element in its impact on the aggregate energy consumption.
Finally, the result pertaining to natural gas production illustrated that its rising by one time will affect positively in increasing level of aggregate energy consumed by 1.12, 0.42, and 0.64 for Saudi Arabia, Libya, and Malaysia. However, this result reveals that Saudi Arabia has not achieved an efficiency, where producing natural gas is costly compared other countries such as Libya and Malaysia.
Concluding Remarks 6.
The empirical analysis is carried out on the full observations of a fixed model regressed, and on separate sub-samples, correlation test and cointegration test. However, the study found a large positive association between the variables used for the GCC and the EA samples, except for GDP per capita. It was a large negative, where the pearson correlation test showed this fact. According to the empirical results of the model adopted, we can conclude that the growth level in the UAE is accompanied with high level of energy consumption, particularly for electricity sector as a main factor of consuming natural gas. However, this finding could be linked to growing of urbanization, as well as, energy-based industries. While in Saudi Arabia the growth level has led to bridge level of energy use despite of oil sector And natural gas production have not accomplished an efficiency. This case, however, could be explained by the role of other non-oil industries which is not based on a high level of energy use. Hence, these industries influenced positively more than that of energy sectors. In Malaysia, the growth level coupled with high level of energy use in comparison to other countries of study. This finding is a reflection of growing of the industry sector in this country. Furthermore, natural gas production does not achieve efficiency. Therefore, we can say that the Malaysian economy is highly linked to energy use especially natural gas as a major source of energy. In addition, the electricity sector in Indonesia is efficient compared to the rest countries of study. And vice versa for Algeria, the electricity generation sector has led for consuming a high level of energy. While its GDP per capita growth level has an efficiency, hence, this means that the economic growth in Algeria is based on sectors in which does not rely on a high level of energy use. Whereas the Libyan economy is highly linked to natural gas production, which ensure that the growth level achieved is related to energy sector more than other components of the economy.
